Objective: Since April 1, 2008, patients aged 65 years presenting with a hip fracture at Ziekenhuisgroep Twente, Almelo (ZGT-A), The Netherlands, have been admitted to the geriatric fracture center (GFC) and treated according to the multidisciplinary treatment approach. The objective of this study was to evaluate how implementation of the treatment approach has influenced the quality of care given to older patients with hip fracture. Design: Prospective cohort study with historical control group. Method: Two groups of patients with hip fracture were compared, 1 group was treated according to the new multidisciplinary treatment approach in 2009-2010, and the other group received the usual treatment in 2007-2008. The number of readmissions within 30 days after discharge was compared, and an analysis was carried out regarding the number of complications, the number of consultations with various specialists and with the geriatrician, and the duration of hospital stay. Results: In all, 140 patients from 2009 to 2010 group and 90 patients from 2007 to 2008 group were included. In 2009-2010 group, the number of readmissions within 30 days dropped by 11 percentage points (P ¼ .001). The incidence of the number of complications decreased with a median of 1 compared with 2007-2008 (P ¼ .017) group. Delirium was diagnosed to be 6 percentage points more frequent. The median number of consultations with various specialists per patient decreased by 1 percentage point as a result of geriatrician cotreatment (P ¼ .002). The median duration of hospital stay was 1 day shorter than that in 2007-2008 group. Conclusion: The use of the multidisciplinary treatment approach led to a significant reduction in the number of readmissions within 30 days after discharge. It appears to be associated with improved short-term treatment outcomes for older patients with a hip fracture.
Introduction
Hip fractures in an older patient represent a significant problem for both the patient and the health care system. In absolute terms, the incidence of hip fractures is rising in many Western countries due to the increase in aging populations and longer life expectancy. 1 In the Netherlands, between 2000 and 2004, an average of 17 000 patients were admitted per year with a hip fracture. Based on demographic changes, the absolute number of hip fractures is expected to rise by 40.4% between 2005 and 2025. 2, 3 The effects of a hip fracture are serious: 25% of patients die within the first year of the hip fracture and the risk of dying from the effects of a hip fracture rises with age. 4 Age-related aspects such as comorbidity and polypharmacy complicate the treatment, as a result of which there are considerable risks of developing serious complications and loss of function in elderly patients. 5, 6 Furthermore, treatment is often associated with high costs. 7, 8 The need for greater focus on this patient group was highlighted in the recently published Royal Dutch Medical Association (KNMG) viewpoint entitled Sound Medical Care for Vulnerable Elderly, in which recommendations were made to optimize primary and secondary care. 9 In the present study, we investigated whether the multidisciplinary treatment concept developed at Ziekenhuisgroep Twente, Almelo (ZGT-A), for older patients with hip fracture who often require complex treatment had a favorable effect on the course of the condition.
Usual Treatment
Until April 2008, at ZGT-A, elderly patients with a hip fracture were given usual treatment, characterized by low treatment urgency at the emergency department (ED), consultation with several specialists in case of comorbidity, and consultation with a geriatrician only in cases of severe postoperative confusion. There were no standard clinical pathways, nor was there a multidisciplinary treatment plan with a proactive approach to prevent/limit complications. The patients were admitted to various surgical wards to spread the care burden between the nursing staff.
Models of Care
The inadequacies of usual treatment for this group of patients have been highlighted in international publications since the 1990s. [10] [11] [12] Various treatment concepts have been described, adding geriatric expertise (both medical and nursing) to the surgical treatment or, in a few cases, making logistical changes to optimize the treatment. The multidisciplinary treatment concept, of the Geriatric Fracture Centre (GFC) at ZGT-A, is based on the treatment principles of a clinic in Rochester, New York. 13, 14 The GFC in Almelo goes a step further: the multidisciplinairy treatment concept is used from admission through to the outpatient clinic.
The Multidisciplinary Treatment Concept: The GFC
The multidisciplinary treatment concept of the GFC was developed in 2008 and is characterized by intensive comanagement by the geriatrician and the use of multidisciplinary clinical pathways starting at the ED (Figure 1 ). The clinical geriatrician is a medical specialist who cares for the elderly patients. As a holistic professional, he treats problems in elderly patients with mixed somatic, psychological, and social fields. The emphasis is on maintenance or improving the functioning and quality of life. Their training consists of 2 years of internal medicine, 2 years of geriatric somatic, and 1 year of mental health care/elderly psychiatry. Addition to the expertise of the geriatrician clinical pathways plays an important role in the GFC.
A clinical pathway is a multidisciplinary management tool based on evidence-based practice for a specific group of patients, in which the different interventions by the professionals involved in the patient care are defined, optimized, and sequenced; outcomes are tied to specific interventions. [15] [16] [17] As well as focusing on trauma surgery, these pathways describe age-related and geriatric aspects such as estimating the risk of developing delirium, 18, 19 paying attention to comorbidity, scoring preoperative and postoperative mobility, nutritional status upon admission, prevention of falls, and osteoporosis care.
Using a fast-track procedure at the ED, the aim is to have the patient admitted to the GFC nursing ward within 1 hour of arrival. In the ED, the geriatrician is called by the ED physician. Depending on the medical condition of the patient, he is visiting the patient on the ED, or he gives recommendations by telephone and visiting the patient preoperatievely on the nursing ward. One of the standardized procedures on the ED is blood testing. The test results are used by the geriatrician and the trauma surgeon for further treatment, for example, osteoporosis detection and deficiencies, causes of falls, and malnutrition. Fracture management is planned as soon as possible within 24 to 36 hours. This nursing ward of the GFC is divided into the fields of geriatrics and traumatology and has 12 trauma surgery beds specifically intended for the older patient, thus maximizing paramedical, medical, and nursing expertise. The ward nurses play an important role in early detection of issues such as the first signs of delirium and problems with activities of daily living. A trauma surgery nurse practitioner ensures the process is adhered to and acts as the case manager for individual patients. Daily ward visits under the supervision of the trauma surgeon and in consultation with the geriatrician emphasize the importance of preventing complications. The geriatrician visits the patients daily on the ward and gives recommendations to the nurse practitioner or ward doctor. Preoperative and postoperative pain relief is carried out according to protocol by the department of anesthesiology. There is a multidisciplinary meeting twice a week. Within 5 to 7 days, the patients are ready for discharge.
The clinical pathways are also used in the trauma surgery follow-up treatment and takes place at the multidisciplinary osteophysiotrauma outpatients' clinic, where the focus is on fall assessment, osteoporosis case finding, and treatment and maintaining function. The follow-up appointments are standardized and scheduled at 2 weeks, 6 weeks, and 3 months after surgery. For research and policy-related purposes, data are registered in the GFC research center.
Research Questions
During recent years, there have been a few international studies regarding the effects of geriatric comanagement of older patients with a hip fracture. 11, 12, 20, 21 The aim of our study was to investigate how effective the ZGT-A multidisciplinary treatment concept is and what effect it has on the quality of care.
The hypothesis of this study was that the use of a multidisciplinary treatment concept would lead to a reduction in the number of readmissions within 30 days after discharge. In addition, we investigated the effect on the number of complications and analyzed the number of consultations with other specialists and with the geriatrician. We assumed that the patient flow (ie, logistics) through the care pathway would improve compared with the previous usual approach for older patients with hip fracture.
Patients and Methods Patients
Two groups of patients aged 65 years with a hip fracture were studied. For the usual treatment group, the period selected was from April 1, 2007, to March 03, 2008; and for the multidisciplinary treatment concept group, the same period was selected in 2009-2010. Both patient groups were admitted via the ED and hospitalized for treatment by the trauma surgeon at ZGT-A. The patients from the control group were identified retrospectively using the electronic hospital information system, by entering the International Classification of Diseases, Ninth Revision treatment code for hip fracture (820). 22 Patients with a pathological hip fracture or a periprosthetic fracture or those who received a total hip replacement were excluded. This resulted in 230 patients who could be included for this study.
Data Collection
Prior to the study, we performed a power analysis for the primary outcome. Based upon the proportion of patients being readmitted, the power to detect the observed difference is 87%. We used prospective collected data from the GFC research center for the group 2009 to 2010. We took a random sample from the patient records of the control group and concluded that the information recorded was of sufficient quality to allow the research questions to be answered. A single investigator used a search protocol and a list of definitions for the various parameters and collected the required data from the medical and nursing records and the electronic hospital system.
Primary Outcome
The primary outcome measure was readmission within 30 days after discharge and was defined as the number of patients who required readmission for any specialty within 30 days following discharge from the ZGT-A.
Secondary Outcomes
The following secondary parameters were analyzed: the flow of patients through the treatment process (ie, the logistics) in terms time spent at the ED following arrival in minutes, the time to surgery following admission in hours, and the discharge destination. We analyzed the number of consultations per patient with other specialists and the number of geriatrician consultations and finally the number of complications per patient. The most common complications after hip fracture were predefined as well as additional tests and treatment. 23 
Statistical Analysis
In this study, descriptive statistics were used. Differences between the groups were analyzed using the chi-square test or Fisher exact test in the case of categorical variables, and in the case of continuous variables, the independent t test for normally distributed variables and the Mann-Whitney U test for nonnormally distributed variables were used. Statistical analyses were carried out using the Statistical Package for the Social Sciences version 16 (SPSS).
Results
There were no significant differences between the 2 groups in terms of patient characteristics (Table 1) , nor did the surgical techniques and implants undergo any important changes during the study periods. However, the difference in age reached the borderline significance.
Patient Flow Times, Duration of Hospital Stay, and Discharge Destination
There were no differences in the duration of stay in the ED between the 2 groups. There was no difference in terms of time to surgery between the groups. In 2009-2010, 12 percentage points fewer people were discharged home, in other words 25% compared with 37% in 2007-2008. In 2009-2010, 11 percentage points more people were admitted to a nursing home for rehabilitation. The median duration of bed occupancy was 1 day less than that in 2007-2008 (Table 2) .
Consultations With Other Specialists and With the Geriatrician
In the 2007-2008 control group, the most frequently consulted specialists were those of internal medicine, cardiology, urology, and pulmonology (Table 3 ). In the control group, preoperative geriatric consultation tended to be an exception rather than the rule and occurred in case of patients with severe confusion. In 2007-2008, geriatric consultation took place postoperatively in 33% of the patients due to severe delirium and behavioral problems. Geriatrician comanagement significantly reduced the number of consulted specialists per patient in the 2009-2010 intervention group (P ¼ .002). This effect was particularly visible in the reduction in the number of consultations with the internal medicine specialist (14 percentage points less), the pulmonologist (7 percentage points less), the urologist (7 percentage points less), and other specialists (9 percentage points less). Finally, in 2009-2010, the cardiologist was consulted 4 percentage points more frequently than in 2007-2008.
Complications Table 4 summarizes the most common postoperative complications following a hip fracture. 23 With geriatrician cotreatment, postoperative delirium was diagnosed 6 percentage points more frequently in 2009-2010 (P ¼ .421). However, the incidence of postoperative complications decreased in this group compared with 2007-2008, with a significant reduction of 1 relative to the median (P ¼ .017 
Readmissions Rate Within 30 Days After Discharge
The study revealed that, in 2009-2010, the number of readmissions within 30 days after discharge decreased significantly from 12% to 1% (P ¼ <.001), with no patient deaths during readmission ( Table 5 ).
Discussion
The GFC was designed to optimize the treatment of older patients with hip fractures, making use of a multidisciplinary treatment approach and trauma-specific care pathways. In this study, we investigated the effect of the concept on the number of 30-day readmissions, the development of complications, the number of consultations with other specialists, and geriatrician comanagement, as well as the logistics of the treatment process.
Our study found that there were fewer readmissions and a decreasing trend in mortality. There were significantly fewer postoperative complications, with the exception of postoperative delirium. In addition, geriatrician cotreatment allowed a significant reduction in the number of consulted specialists per patient. Various international studies have described the benefits of similar initiatives in terms of a reduction in complications, mortality, and the number of readmissions within 30 days. [12] [13] [14] 16, 20, 21, [24] [25] [26] A comparison is difficult because of the different types of study designs, the outcome measures, and health care systems.
In our study, postoperative delirium was diagnosed more frequently in 2009-2010. Early recognition of delirium in its various forms through geriatric expertise within the various disciplines would have contributed to this change. [27] [28] [29] [30] [31] In comparison, the records of the control group only described signs of hyperactive delirium. The definition of delirium was a clinical diagnosis of the geriatrician. The seemingly high rate may be explained by the strict monitoring of early signs of delirium. By implementing a proactive approach, we were able to avoid the need to consult the geriatrician due to postoperative delirium; in the 2007-2008 group, 33% of our patients needed special attention because of postoperative delirium. The incidence of postoperative delirium in older patients with a hip fracture ranges from 20% to 65%. [32] [33] [34] The etiology of delirium is multifactorial and is associated with loss of function and a higher mortality. 18, 35, 36 Observation using the Delirium Observation Screening Scale is a standard part of the treatment and care pathways within the GFC. 27, 33 Research has demonstrated the importance of monitoring for delirium: 70% of patients with delirium will otherwise not be identified. 32, 35, 36 Thus, recognition is key in delirium treatment. 18, 36 At ZGT-A, detection of high-risk patients starts at the ED, with geriatric evaluation and daily assessment of the multidisciplinary team. Prompt transfer to the nursing ward allows the patient to be treated in a calmer environment with nursing interventions to limit delirium as far as possible. Beside special attention for delirium, early geriatrician comanagement focuses also on treatment of comorbidity, prevention and treatment of complications, reduction in medication in the case of polypharmacy, and analysis of fall issues and advice regarding the follow-up institution. 10, 20, 21, 24 In this model of treatment comanaged care, starting already at the ED plays an important role. This comanaged care had several advantages. For instance, early treatment by a geriatrician led to fewer consultations from specialties other than cardiology. In severe cardiac pathology, consultation by the cardiologist was still needed preoperatively. Also, there were fewer complications in the postoperative course. It might be that early identification and treatment of situations leading to complications play a role. In addition, the geriatric treatment was also focused on preventing further loss of function in the elderly patients. To improve standardization of the comanaged treatment, geriatric issues were predefined in clinical pathways. [13] [14] [15] [16] [17] However, in this study, it was not possible to determine how much of the model's success is due to the standardization of care with the use of clinical pathways or due to the expertise of the geriatrician and the multidisciplinary team.
In the 2009-2010 intervention group, the duration of hospitalization decreased by only 1 day compared with the control group, despite the fact that the 2009-2010 group had a less complicated course of recovery. Our clinical pathway reports revealed that, from both a surgical and geriatric point of view, the patients were ready for discharge after approximately 7 days. However, in the 2009-2010 group, more patients had to go to a rehabilitation center and fewer patients went directly to their own home. This slight decrease is possibly due to the judgment of the geriatrician after assessing the patient's resilience that more patients need rehabilitation. The flow of patients to rehab beds in nursing homes is still not optimized in our setting and will be addressed in the future. There is always a shortage of available rehab beds in the nursing homes, which might explain the fact that the length of hospital stay was not reduced significantly. Risk factors predicting difficulties with discharge to own home are age 85, chronic systemic diseases, dementia, and walking disability before injury. 26, 40 It is possible that in addition to a less complicated course, discharge destination plays a role in the observed decrease in the number of readmissions within 30 days after discharge by having closer observation on the subset of patients who are more ''at risk.''
The lack of sufficient rehabilitation beds is leading to a longer length of stay in the hospital. In our study, almost half of the length of stay in the hospital was due to the fact that the patient was waiting for a rehabilitation bed. Since 58% of the treatment costs of hip fracture consist of hospitalization, 37 it seems likely that the treatment costs of a hip fracture can be reduced if the outflow to rehabilitation beds could be improved. With the results of this study it would be possible to achieve a further reduction in costs of treatment. 38, 39 This was not the focus of our study, but financial analysis of this model seems to be desirable.
Our study focused on the practical situation; health care institutions and health care professionals are, no doubt, aware of the complexity of the care needed in this category of patients. It seems justified to conclude that a proactive approach and geriatric expertise brought about favorable effects on the treatment outcomes during the clinical period (up to 30 days after discharge) in hip fracture patients aged 65 years. We notice that it will be important to address more long-term outcomes to assess whether the short-term benefits persist and that larger studies are necessary to support our findings.
We have identified the following critical success factors in the implementation of the multidisciplinary treatment concept for older patients with hip fracture: initiating a multidisciplinary collaboration with the department of geriatrics, developing, implementing, and maintaining paramedical, medical, and nursing clinical pathways, and seeking approval for the financing of this care from the hospital management. As a result of the outcomes of this study, as of January 1, 2010, all older patients at ZGT-A, regardless of the type of fracture, are now treated according to the multidisciplinary treatment approach with comanagement by the geriatrician. Recently, the KNMG published recommendations for primary and secondary care providers to optimize the care for older patients upon clinical admission. 9 In the light of the results of the present study, this may contribute to the initiatives to further improve the care given to older (trauma) patients.
Study Limitations
This study had some important limitations. When interpreting the study results, it is important to take into account the nonrandomized prospective design with a historical control group and small patient populations of this study, with possible selection and information bias. The use of validated testing (ie, confusion assessment method [CAM], Charlson Comorbidity Index, and Barthel score) would have helped to better define the patient characteristics and validate results. Furthermore, this study focuses on in-hospital and short-term outcomes of care. It will be important to evaluate more long-term outcomes, such as functional status and location of residence at 12 months. Data collection on long-term outcomes is currently underway.
Cost-effectiveness of multidisciplinary treatment concept with geriatric cotreatment was not analyzed in our study. This is an interesting aspect of health care innovation also seen in the light of increasing costs of health and aging. Although it is a nonrandomized study with small patient populations, the outcomes can help guide further research into multidisciplinary treatment concepts, multidisciplinary care, and initiatives to optimize care for vulnerable older patients.
Conclusion
Using the GFC multidisciplinary treatment approach to treat hip fracture patients aged 65 years, the number of readmissions within 30 days after discharge decreased significantly. In this study, there were significantly fewer complications in the 2009-2010 population, with the exception of delirium. In addition, fewer patients died during hospitalization and readmission. Finally, geriatric comanagement led to a significant reduction in the number of consultations with other specialists per patient. Future large-scale randomized studies are needed to confirm these results.
